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SPECIFIC TISSUE ALTERATION IN LEPROUS SKIN
II. THE HISTOLOGY OF THE TUBERCULIN REACTION IN LEPROSY*
F. SAGHER, M.D., E. KOCSARD, M.D.t AND E. LIBAN, M.D.
In a previous report (1) observations in two leprous patients were made on the
development of leproma-like lesions at the site of the intradermal injection of
old tuberculin or PPD. Whether this was a charactetistic response or an acciden-
tal finding was not ascertained. The present study describes the histology of the
reaction of tuberculin tests in leprous patients.
MATERIAL
Eighteen biopsies were taken from 14 leprous patients. The biopsies were per-
formed following intradermal tests with old tuberculin or with PPD between 48
hours and 28 days after injection. A control group of six healthy individuals,
without evidence of leprosy or active tuberculosis, were also skin tested \vith
O.T. or PPD and biopsies of the reaction sites were examined histologically, at
48 or 72 hours following the injection.
The tuberculin tests \vere performed in the upper arm in areas which were free
of leprous lesions. Only those test sites \vere studied which developed a central
papule more than 5 mm in diameter and a distinct surrounding erythematous
zone. In two patients, reported previously, the reaction to the tuberculin test
persisted for 6 and 11 months; in the remaining twelve patients the reaction
disappeared in approximately one week. One biopsy, performed 225 days after
skin testing, was taken from a scar which remained from an earlier biopsy per-
formed 72 hours after injection of O.T.
Pertinent clinical and laboratory details of the fourteen patients are presented
in Table I. Their ages ranged from 18 to 75 years. All are being treated at the
present time with sulfones and most of them received previously chaulmoogra-
oil therapy.
The biopsy specimens were fixed in 10% formalin or Zenker's fluid. Paraffin
sections were stained with hematoxylin-cosin, Van Gieson's, Weigert's elastica,
and Ziehl-Neelsen's stain as modified by Putt (2). Frozen sections were stained
with Sudan IV and Sudan-Black B. At the time of biopsy, smears were taken
from the floor of the biopsy wound and stained by the Ziehl-Neclsen method.
RESULTS
A. Leproma-like Reaction (graded +++)
In three biopsies from two cases, the tuberculin test presisted for months. In
these t\vo patients the histologic picture \vas precisely the same as that of a
leproma.
* From the Department of Dermatology and Venercology (Dr. A. Dostrovsky, Director),
the Department of Pathology (Dr. H. Ungar, Director) of the Hebrew University Hadassah
Medical School, Jerusalem, Israel, and the affiliated Hospital for hansen's Disease
(Dr. F. Sagher, Physician in Charge) of the Ministry of Health, Government of Israel.
Heccived for publication June 17, 1952.
I At present in Sydney, Australia.
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Large ovel-shaped granulomatous foci occupied wide areas of the entire thick-
ness of the dermis. (Fig. 1) A characteristic subepidermal border zone free of
infiltrations was also present. (Fig. 2) The granulomatous foci were composed of
vacuolated histiocytes and a varying number of fibroblasts, fibrocytes and
lymphocytes. (Fig. 3) The histiocytes had pale vesicular nuclei; their cytoplasm
was faintly basophilic, poorly defined at the periphery and contained sudano-
philic vacuoles. Histiocytes with many small vacuoles were numerous in those
regions of the infiltrate in which fibroblasts and lymphocytes were numerous.
Histiocytes with only a single large vacuole were numerous in regions in which
fibroblasts and lymphocytes were few or absent.
Fro. 1. Leproma-like reaction. Several oval-shaped granulomatous structures with their
axes parallel to the epidermis, occupying wide areas of the dermis. (Hematoxylin-eosin,
32X)
In addition to these large granulomatous structures, smaller ones or groups of
foam cells were generally seen around skin appendages (Fig. 4, 5) or around blood
vessels of the subpapillary layer.
B. Pre-leproma Reaction (graded + +)
In eight biopsies the histologic picture was that of a pre-lepromatous lesion.
The reaction was characterized by oval shaped infiltrations or broad infiltrating
bands composed of cellular elements similar to those described above. In most of
these biopsies foam cells with a few large vacuoles in their cytoplasm predomi-
nated. Fibroblasts and lymphocytes were few in number. The oval-shaped infil-
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FIG. 2. Leproma-like reaction. Higher magnification of Fig. 1. An uninvolved border zone
is seen between the granulomas in the dermis and the basal layer of the epidermis. (95X)
FIG. 3. Leproma-like reaction. Same as fig. 2, higher magnification. Packed histiocytic
cells and a few fibroblasts and lymphocytes. (385X)
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FIG. 4. Leproma-like reaction. An irregular-shaped large granulomatous structure lying
in the mid-dermis. (Hematoxylin-eosin, 100X)
FIG. 5. Leproma-like reaction in the depth of the dermis near a hair-follicle. (Hema-
toxylin-eosin, 145X)
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FIG. 6. Pre-lepromatous reaction. Smaller infiltrates composed of foam-cells and of a
moderate number of fibroblasts and lymphocytes aronnd blood vessels in the upper dermis.
(Hematoxylin-cosin, 135X)
FIG. 7. Pre-lepromatous reaction. Broad bands of foam cells around a duct of a sweat
gland. (Hematoxylin-eosin, 320 X)
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trates were arranged around the blood vessels of the subpapillary layer (Fig. 6);
the infiltrating bands often surrounded the skin appendages and extended from
the subpapillary layer into the depth of the dermis (Fig. 7).
In four of the above biopsies there were found additional small bands of infil-
trates consisting of histiocytes without vacuoles. Their cytoplasm was poorly
defined and gave the impression of a homogeneous ground matrix containing a
few elongate nuclei.
FIG. 8. Foam-cell nests. Small nests and strands of foam cells (with large vacuoles)
surrounding the blood vessels of the subpapillary layer of the dermis. (Hematoxylin-eosin,
150X)
C. Foam-cell Nests (graded +)
In seven biopsies, only small nests and strands of foam cells, 1—3 layers in
width, were found around some of the blood vessels of the subpapillary layer of
the dermis. Generally the long axis of the strands was parallel to the epidermis.
The foam cells contained only one or few large sudanophilic vacuoles. Very few
lymphocytes or fibroblasts were present in these clusters (Fig. 8).
In the fourteen cases, acid-fast bacilli were found histologically only once, and
acid-fast granules in three instances. Smears taken from the floor of the biopsy
wounds revealed numerous acid-fast bacilli in one case, while the others showed
only a few bacilli or granules as indicated in table I.
D. Repeated Tests
The tuberculin tests were repeated in four patients and elicited approximately
the same histologic reaction as the first injection.
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A biopsy of a previously biopsied skin test showed sear tissue, without the his-
tology described above.
P1. Controls
Histologic examination revealed a slight infiltration of lymphocytes, generally
in a perivascular location. No foam cells or grannlomatous structures were
found.
DIScUsSION
The development of leproma-like structures in the dermis of leprous patients
following a tuberculin skin test suggested that the altered tissue reactivity of
these individuals was the factor which determined the type of response. Leprous
patients appeared to have acquired a high degree of specific reactivity which, in
response to a foreign allergen, was manifested by a reaction characteristic of the
host's altered tissues. Apparently the allergen was merely the exciting agent and
was not a major determinant of tissue response. Sulzberger and Pascher (16, 17)
reached similar conclusions in their studies of the skin reaction to tuberculin,
trichophytin and oidiomycin.
In support of this concept was the paucity of acid-fast elements found in his-
tological sections. In one instance acid-fast bacilli and in three cases acid-fast
granules were seen. However, in all the patients skin tested, nests and larger
aggregates of foam cells typical of leprosy were present in the dermis. The lack
of acid-fast elements and the presence of foam cells suggested that the reaction
was the result of a specific host response rather than a result of accumulations of
bacilli.
As described above, there were several variations in the degree of response,
which could not be readily explained. No correlation was found between the ex-
tent of the infiltrations and the stage of the leprosy, its duration, type and treat-
ment, nor the employment of O.T. or PIPD.
The relationship of tuberculosis to leprosy, at least with respect to skin tests,
has been a major problem for discussion. One group of investigators have con-
cluded that a positive tuberculin test in leprous patient is specific for tuberculo-
sis. Other authors have felt that the tuberculin test produces a non-specific
para-allergic skin reaction (3—13). In none of these reports was the histological
picture of the tuberculin test in leprous patients systematically studied.
In the normal healthy individuals, studied as controls, the biopsies taken after
injection of O.T. or PFD showed merely a slight non-specific accumulation of
lymphocytes mostly arranged around the vessels of the subpapillary layer. No
foam cell granulomas or nests were found in the dermis of these six controls.
Hinsha\v and Feldman (14) have studied thoroughly the tuberculin test in
tuberculous patients. Within the first few hours after injection of tuberculin
there was an infiltration of polymorphonuclear leukocytes into the area adjacent
to the site of the injection. Between six to twelve hours histiocytes began to ap-
pear in increasing numbers, accompanied by a smaller number of lymphocytes.
These elements tended to accumulate around the skin appendages and blood
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vessels. Only after two weeks did the histiocytic cells begin to show morphologfc
features of epitheiioid elements.
Schaumann and Seeberg (15) have also described the histology of the Mantoux-
reaction in a series of cases with tubereulous skin disease and lupus erythemato-
sus. They reported a reaction which they considered characteristic 3 to 4 weeks
after injection. The changes consisted of foci of collagen fibers which were swollen,
occasionally necrotic or metachromatic, and usually poorly stained. Surrounding
these altered collagen fibers was a border of varying numbers of lymphocytes,
epithelioid and giant cells, and fibroblasts.
The skin response of our leprous patients did not resemble the histologic pic-
tures described by Hinshaw and Feldman and by Schaumann and Seeberg at 2—4
weeks after injection. In as short a period as 48 hours, nests and larger aggregates
of foam cells appeared in the dermis, different in arrangement, distribution and
cytology from the epithelioid cells described by these investigators. This also
supports the concept that the host's altered tissues in leprosy determine the type
of response to allergens.
Further studies of the skin reactions of leprous patients to proteins other than
O.T. and PPD are now in progress.
SUMMARY
Tuberculin tests with O.T. or PPD were performed in fourteen leprous pa-
tients with different types and stages of the disease. Eighteen biopsies of the test
sites were taken 2 to 28 days after injection. In all instances nests of foam cells or
granulomatous structures resembling lepromatous leprosy were found in the
dermis usually surrounding blood vessels of the subpapillary layer and skin
appendages.
The conclusion was drawn that leprosy produced a profound specific alteration
of the skin so that tuberculin allergen elicited a clinical and histologic response
characteristic of the altered host's tissues.
Thanks are duc to Dr. S. Syman, Director, Department of Social Medicine, Ministry of
Health; Dr. Y. Habinowitsch and Dr. J. D. Feldman for their advice and help; and to Mrs.
H. Weinman for the photographic work.
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